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CLEANING SPRAY APPARATUS 



This invention relates to a cleaning spray apparatus. 

In practical applications such as the cleaning of food 
manufacturing and processing plants the use of liquid spray 
cleaning apparatus is well known and there are known in the 
art various forms of such apparatus incorporating the use 
of pressurised liquids and gases to effect cleaning. 

Most conventional liquid spray cleaning apparatuses 
involve the atomisation of cleaning liquid into small, high 
velocity droplets, e.g. of less than 50um diameter, in 
order to exert their cleaning effect. A problem with such 
known systems however is that air drag over distances of as 
little as 1 or 2 metres can significantly reduce the 
droplet velocity and thus the cleaning effect* 

To counteract this phenomenon it may be possible to 
simply increase the pressure of the liquid (e.g. water) 
being supplied to the pressurised cleaning nozzle. However, 
although that can generate higher velocities, it results in 
formation of droplets of smaller size, which have lesser 
cleaning power on what are typically surface soils. An 
alternative technique to this which is already known is the 
use of air as a means of atomising the liquid droplets 
emerging from the nozzle . 

Two main classes of nozzle exist where air is used to 
provide atomisation. One example is an internal air assist 
nozzle where air is introduced into the liquid stream 
within a mixing chamber within the body .of the nozzle . 
Another example is an external air assist nozzle where high 
velocity air impinges on the liquid as it emerges from the 
mouth of the nozzle so as to atomise it. Generally air is 
used to create small droplets of low velocity (less than 
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about 50mn diameter) for the formation of fogs or mists 
used in combustion, cooling and chemicals processes* Air 
assist spray nozzles however, can offer a wider range of 
spray patterns, flow rates and degrees of atomisation, as 
5 is well documented in the art. 

Hitherto/ however, there has not been adequately 
addressed the above-mentioned problem of reduced liquid 
droplet velocity upon atomisation with entrained air. 

10 

Published European patent application EP-A-0294 690 
discloses a low flow rate pressure atomiser device in which 
aqueous cleaning solution is injected into a tube, around a 
portion of which a second tube is arranged carrying a 

15 pressurised gas. The velocity of the gas, which is 

accelerated to substantially sonic velocity within the 
tube, with a disclosed volumetric liquid to gas flow rate 
of at most 1/1000 and a liquid flow rate of less than about 
30ml/min, atomises the liquid flow as it passes down and 

20 out of an acceleration tube for impact with a surface to be 
cleaned. However still this low flow rate pressure atomiser 
device is limited in its ability to provide optimum 
cleaning power, which we have found to be symptomatic of 
the disclosed gas atomisation-ef f ecting velocity and 

25 volumetric liquid to gas flow rates. 

Accordingly, in a first aspect the present invention 
provides a cleaning apparatus comprising a nozzle for 
carrying a pressurised flow of cleaning liquid to an outlet 
30 thereof, and a conduit surrounding the nozzle outlet for 
carrying a flow of gas contiguously around the flow of 
cleaning liquid exiting said nozzle outlet. 

A primary feature of the apparatus according to the 
35 invention is the contiguous nature of the gas flow around 

the jet of cleaning liquid exiting the nozzle outlet, which 
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means that the gas flow is not directed to breaking up the 
stream of liquid exiting the nozzle* This is in contrast 
with conventional atomiser apparatuses and enables the 
attainment of unusually high liquid flow rates in 
5 combination with relatively large liquid droplet sizes. 

In other words, the apparatus of the invention 
represents a novel type of air-assist nozzle in which the 
gas does not play a part in the atomisation process, but 
10 instead flows concurrently in a shroud around the jet of 
cleaning liquid exiting the central nozzle. This prevents 
the droplets of liquid undergoing significant deceleration 
in their travel to a target to be cleaned, since their 
momentum is substantially maintained, 

15 

In preferred embodiments of the apparatus of the 
present invention the various parameters as listed below 
are preferably selected as follows for optimisation of the 
apparatus' performance in cleaning a target surface: 

20 

(i) Droplet size 

In preferred embodiments the droplet size of the 
liquid exiting the nozzle is greater than 50um. By virtue 
25 of this relatively large droplet size, coupled with the 
droplets' relatively high velocity arising from the other 
preferred parameters of the system, increased cleaning 
performance is obtainable. 

30 (ii) Liquid to gas flow rate 

In preferred embodiments the -volumetric liquid to gas 
flow rate ratio is in the range 1/200-1/600, more 
preferably in the region of 1/300, for optimal cleaning, 
35 based on a preferred liquid flow rate of 14 to 28 1/min and 
a preferred liquid pressure of 2 to 3 bar. 



mm® 



4 

A preferred embodiment of the apparatus of the present 
invention will now be described in further detail with 
reference to the accompanying drawings, in which: 

\ 

5 Figure 1 is a cross sectional view of the apparatus 

according to the preferred embodiment; * 

Figure 2 shows an end view (a) and side view (b) of 
the preferred liquid nozzle incorporated in the apparatus 
10 of Figure 1; and 

Figure 3 is a schematic cross sectional view of the 
preferred apparatus of Figure 1, along arrow "A". h 

15 The preferred apparatus according to the invention as 

shown schematically in the drawings comprises a pneumatic 
air mover 4 comprising air inlet 2 0 and delivery conduit 12 
which surrounds the outlet portion 7 of the cleaning liquid .# 
nozzle 6, which xs in communication with the main liquid 

20 delivery pipe 8, into which cleaning liquid is supplied 

through inlet 10 through a suitable conventional pressure j 
inlet source (not shown) . In the preferred embodiment the 
air mover 4 is a Model RJ50A Ringjet Airmover from O.N. * 
Beck & Co Ltd, which is able to produce an air jet of a ^ 

25 peak exit velocity of around 25 ms" 1 , < 

i 

In this embodiment the delivery conduit 12 of the air 
mover 4 has an internal diameter of 67 mm, enabling the 
distance between the nozzle outlet portion 7 and the mouth 

30 14 of the delivery conduit 12 to be approximately 1 to 120 
mm. The air supply is provided by mains compressed air at a 
pressure of up to 4.0 bar, although variation in the outlet 
air velocity is possible by a adjustment of the air mover 
setting. By way of example, the air mover 4 may be tuned to 

35 produce a maximum air velocity exiting the conduit 12 at 
3.0 bar, which gives a mean air velocity measured 100 mm 
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from the outlet conduit mouth 14 ranging from 11-0 ms"" 1 (at 
an air pressure of 1.0 bar) to 22.5 ms" 1 (at an air pressure 
of 4.0 bar) . 

5 By way of example/ an optimum setting of the above 

described apparatus was obtainable using a 4.8 bar water 
pressure exiting the liquid nozzle 6, in combination with a 
2 to 3 bar air pressure setting of the air mover 4. 

10 The above mentioned settings may of course be varied 

in order to maximise the cleaning effect of the liquid 
stream exiting the nozzle, shrouded by the accompanying 
flow of air from the surrounding conduit, in order to 
obtain an optimum cleaning power as may be demanded by the 

15 application for which the apparatus is intended. 
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CLAIMS 



1. A cleaning apparatus comprising a noz2le for carrying 
a pressurised flow of cleaning liquid to an outlet thereof 
and a conduit surrounding the nozzle outlet for carrying a 
flow of gas contiguously around the flow of cleaning liquid 
exiting said noz2le outlet. 

2. A cleaning apparatus according to claim 1, wherein the 
size of the liquid droplets exiting the nozzle is greater 
than 50pm. 

3. A cleaning apparatus according to claim 1 or claim 2, 
wherein the volumetric liquid to gas flow ratio is in the 
range 1/200 - 1/600. 
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ABSTRACT 

CLEANING SPRAY APPARATUS 

5 A cleaning apparatus comprising a nozzle (6) for carrying a 
pressurised flow of cleaning liquid to an outlet (7) 
thereof, and a conduit (12) surrounding the nozzle outlet 
(7) for carrying a flow of gas contiguously around the flow 
of cleaning liquid exiting said nozzle outlet (7) . 

10 

Figure 1 . 
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